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MINISTRY OF THE ENVIRONMENT 



TOWNSHIP OF KENYON 
POLICE VILLAGE OF APPLE HILL 
GROUND WATER SURVEY 



INTRODUCTION 

At the request of the Project Development Branch, 
the Water Quantity Management Branch carried out a ground- 
water survey in the area of Apple Hill during October, 1972. 
The objectives of the survey were to evaluate local ground- 
water conditions and to locate test-drilling sites where 
municipal well-water supplies might be developed if ground- 
water conditions were found to be favourable. 

The study was confined to an area within a radius 
of 2.0 miles (3,2 km) of Apple Hill. The field work consis- 
ted of the examination of geologic and topographic features, 
the location of the wells used in the study, and the 
collection of well-water samples for chemical analyses. 

The well-water records are summarized in Table 1 
and the location of each well is shown in Figure 1. The 
water -well numbers used in this report are the permanent 
coding numbers assigned by the Ministry of the Environment. 
PRESENT SUPPLIES AND FUTURE WATER REQUIREMENTS 

Within the study area, water for domestic, indus- 
trial, and agricultural use is obtained from dug and drilled 
wells constructed in the overburden or the bedrock. 
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The population of Apple Hill was 325 in 1971 
according to the 1972 Municipal Directory. The Sanitary 
Engineering Branch of the Ministry has estimated that the 
population of the village will be 500 at the end of the 
20-year design period. Assuming an average per capita water 
consumption of 60 gallons (0,27 nr*) per day, the average - 
day demand in 1992 would be about 21 gpm (137 m 3 /day). If 
the ratio of the maximum-day demand to average -day demand is 
3 to 1, the maximum-day demand in 1992 would be 63 gpm 
(410 m 3 /day). 

The present industrial demand in Apple Hill is 
estimated at 25,000 gallons per day or 17 gpm (111 vr/day) . 
The maximum rate of taking is estimated at 75,000 gallons 
per day or 52 gpm (340 wr /day) , The industrial demand is 
not expected to increase over the design period. Therefore, 
a well-water supply capable of yielding 38 gpm (248 nr/day) 
on a perennial basis and 115 gpm (750 nrvday) on a short-term 
basis, is required to meet the 20-year water demand of Apple 
Hill. Storage would be required to meet peak -hourly and 
fire-flow demands. 
GEOLOGY 
Bedrock 

The Apple Hill area is underlain by the Ottawa 
formation of Ordovician age which consists of a basal deposit 
of sandstone overlain by thick-bedded crystalline limestone 
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that grades into thin beds of impure limestone and shale. 
The top of the formation comprises dense limestone with 
occasional shale partings. The total thickness of the 
formation is about 400 feet (122 m) . 

A map showing the configuration of the bedrock 
surface was prepared from topographic and well -log data. 
The bedrock surface is generally flat to undulating and 
slopes gently southward. There were sufficient well-log 
data to determine whether there were any major depressions 
in the bedrock. The bedrock outcrops approximately one mile 
(1,6 Km) south-west of Apple Hill. 
Overburden 

The unconsolidated deposits in the Apple Hill area 
consist of Pleistocene till deposits, marine sands, and some 
Recent sediments. 

The glacial till is divided into two members, the 
Malone till (lower till) and the Fort Covington till (upper 
till) . The Malone till is a very compact, dark blue -grey, 
silty clay till with 90 per cent of the pebbles of Paleozoic 
sedimentary origin. The Fort Covington till is a compact 
sandy till with a large proportion of igneous pebbles and 
boulders. Thin, discontinuous sand and gravel lenses lie 
interbedded with the tills in some areas. 
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North of Apple Hill the glacial till is overlain 
by a thin mantle of fossilferous marine sand of Champlain 
Sea origin. The sand deposits appear to have been formed 
by waves acting on the till ridges and knobs near the end 
of the Champlain Sea episode. The deposit is neither 
extensive nor thick, and occurs at only one location in the 
northern part of the study area. 
HYDROGEOLOGY 
Bedrock 

Potable water is obtained from fractures and 
joints in the limestone of the Ottawa formation. Wells 
completed in the rock seldom penetrate beyond a depth of 
50 feet (15 m) . The deepest penetration of the rock by a 
water well, well 409, was 88 feet (27 m) . Outside the limits 
of the study area, there are wells completed in the Ottawa 
formation that intercepted deeper aquifers which increased 
well yield. 

The specific capacities of the bedrock wells varied 
from less than 0.01 to 5,0 gpm per foot of drawdown (0,2 to 
107 m/day/m) and averaged 0.6 (13). The specific capacities 
are low which indicate that the water -yielding characteristics 
of the bedrock are generally poor. 

A map of the po tent iome trie surface prepared from 
topographic and well-log data indicated that the direction 
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of ground -water flow is southward. 
Overburden 

The wells completed in the overburden in Apple 
Hill obtain water from the basal sand and gravel formation 
that overlies the bedrock. The deposit appears to be 
discontinuous and varies in thickness from less than 1 foot 
to 15 feet (0,3 to 5 m) . 

The specific capacities of wells completed in the 

overburden varied from 0.2 to 1.1 gpm per foot of drawdown 

3 
(4,3 to 23,6 m /day/m) and averaged 0.4 (0,9 m) . The use 

of the specific capacity of a domestic overburden well to 

obtain an indication of its theoretcial yield is often 

unreliable because of poor well construction and development 

techniques, however, the values do indicate that high well 

yields are unlikely to be attained. 

WATER QUALITY 

Water samples were collected from selected wells 
to determine the chemical quality of the ground water in the 
overburden and bedrock aquifers. The results of the analyses 
of the samples are listed in Table 2. 

The analytical data were plotted graphically to 
determine the sources of the dissolved constituents in the 
ground water, modifications in the character of the ground 
water as it moves, and the source of related geochemical 
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problems. The general quality of the well water from both 
the overburden and the bedrock aquifers Is chemically 
similar. The well water meets the water-quality objectives 
of the Ministry and is therefore acceptable for municipal 
purposes. However, the concentration of iron may exceed 
the water-quality objective of the Ministry since one-half 
of the wells sampled had concentrations of iron in excess of 
0.3 ppra. The concentration of nitrate as N exceeded the 
water-quality objective of 10 ppm in two of the wells and was 
high in many of the others. Nitrate as N does not occur 
naturally in ground water and is an indicator of contamination. 
The source of the nitrate may be either fertilizers or 
septic tank effluent. 

The quality of the ground water from the rock 
appears to change with the depth of the well although this 
interpretation is not shown conclusively from the available 
chemical data as the deepest penetration of the rock by a 
water well is only 88 feet (27 m) . However, from well-water 
sampling programs of the Ottawa formation outside the limits 
of the study area it was found that the concentrations of 
iron and chloride increased with depth. In two wells 
drilled in Maxville to depths of 355 feet (108 m) and 290 
feet (89 m) , the well water had concentrations of over 
0,3 ppm iron and 1200 ppm chloride. The Ministry's water 
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quality objective for chloride is 250 ppm for public 
i supplies. Concentrations of hydrogen sulphide gas of 

12.5 ppm and 8 ppm were also reported in the well waters. 
FAVOURABLE TEST DRILLING AREA 

The bedrock may have the potential to yield the 
required water to several wells. The hydrogeologic data do 
not indicate that there are areas where the bedrock has a 
better potential to yield large supplies. Therefore, any 
test drilling should be undertaken in close proximity to 
Apple Hill because of the additional cost to bring water 
over longer distances. Although the overburden in the study 
5 area generally does not exhibit the potential to yield large 
supplies, some wells of low yield have been developed in a 
basal sand and gravel deposit in the south part of the 
village. Therefore, test drilling of the bedrock should be 
carried out in the south part of the village in order that 
the yield potential of the basal sand and gravel can also 
be assessed. 
CONCLUSIONS 

It may be concluded that: 
(1) There is only a fair chance that the bedrock in the area 
of Apple Hill has the potential to yield the required 
water supply. 
* (2) Because of the poor water -yielding characteristics of 

4 
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the bedrock several wells would likely have to be 
drilled to meet the requirement. 

(3) The wells should be drilled to a depth of a least 
200 feet or until poor quality water is encountered. 

(4) The well yield may be increased by drilling deep into 
the rock, however, tha quality of the well water will 
probably become poorer at depth. Water containing 
high concentrations of iron, chloride, and hydrogen 
sulphide may be encountered. 

(5) The chemical quality of the ground water may become 
poorer with pumping time. 

RECOMMENDATIONS 

(1) If test drilling is undertaken, it should be carried 
out in the favourable area outlined in this report. 

(2) Where favourable hydro logic conditions are encountered, 
extended pumping tests should be carried out to 
provide the hydrologic data necessary to determine 
well yield, aquifer coefficients, and the degree of 
interference with local wells. 

(3) Water samples should be taken frequently during test 
pumping to determine the bacterial and chemical quality 
of the ground water in order to establish whether water 
treatment is required and whether chemical changes occur 
with extended pumping time. 
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(4) In accordance with Ministry policy, it will be 

necessary to provide for the restoration of water 
supplies to residents outside the serviced area 
whose wells are affected by the operation of any new 
municipal well to such a degree that an adequate 
supply cannot be obtained by means of a shallow or 
deep well pump. 
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Surveys and Projects Section, 
Water Quantity Management Branch. 
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POLICE VILLAGE OF APPLE HILL 



GROUNO- WATER SURVEY 
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TD 
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1973 77742 



Township of Kenyon, police 

village of Apple Hill/ McKenna 




Ministry of the 
Environment 



Ontario 



